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Abstract

Against a backgroundof growing international and national carbonreduction legislation,
the UK govemment introduced the “Green Deal” to deliver a significant increase in housing
energy efficiency and reductionin carbonemissions. This paper reflects on one English local
authority’s experience delivering a programme intended to foster local interest in the Green
Ded. Drawing on social surveys and pre and post Green Deal intervention interviews with
five demonstrator homes (households that applied to receive a Green Deal package fully
funded by the scheme, providing atest bed for the Green Ded reauitment and installation
process), this paper shows that awareness and understanding of the Green Deal schemeis

low. Thereis oppasition to the cost of finance offered but a strong interest in improving
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household warmth and for funding improvements through payments added to the electricity
bill. Demonrstrator home residents perceived Green Deals had improved the warmth and
quality of their home, but saving money was the primary mativator for their involvement, not
increasing warmth. Whilst Green Ded has not delivered the level of success that was hoped,
much can be learned from the scheme to improve future energy efficiency schemes that will

be necessary to deliv er emission reduction commitments.

Green Deal; Energy Efficiency; Carbon reduction; Housing; Fuel Poverty; Retrofit
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Delivering Ener gy Efficiency and Carbon Reduction
Schemesin England: Lessons from Green Deal Pioneer

Places.

1 Introduction

As part of awider international effort to reduce global CO, emissions the UK
Government is committed to an 80% reduction in CO, emissions by 2050relative to 1990
levels (Climate Change Act, 2008. In addition, the UK is boundby the EU 20-20-20targets
which require a 20% reduction in EU Greenhouse Gas (GHG) emissions, 20% of EU energy
consumpion to be produced from renewable resources, and a 20% improvement in the EU’s

energy efficiency, al by 2020,

25% of the UK’s total CO, emissions are accourted for by the residential sector (DECC,
20149 making it akey areato target for carbonemission reductions through reducing energy
consumpion (Utley and Shorrock, 2008. The domestic sector has historically been ignored
by UK legisature when compared to regulations and incentives applied to the industrial
sedor (Scott et al., 2014, however the increasing evidence base surrournding the
environmental impact of the UK’s housing stock in terms of carbon emissions and energy
consumpionintensity is the key driving force behind increased awareness for the need of

implementing residential energy and CO, reduction palicies

Having gone fully live on 28th January 2013the Green Dedl is the Government’s
“flagship piece of legislation, which will deliver energy efficiency to homes and buildings
across the land” (Hough and White, 2014). By March 2014 Ed Davey, Seaetary of State for

Energy and Climate Change admitted that “the story so far has been, let’s face it,
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disappointing” (Vaughan, 2014). By March 2015 26 months after the programme’s launch,
501,906 Green Deal assessments had been lodged butonly 5,964 Green Ded Plans were
considered ‘live’, that is to say “all the measures have been installed in the property, the
information required to disclose the Plan to future bill payers has been attached to the Plan
and the energy supplier has al the information required to bill Green Deal charges.” (DECC,

2015, p18).

Coinciding with the launch of the Green Deal, the UK Government developed alocal
autharity competition in 2012suppating three funding streams arourd the themes of energy;
Fuel Poverty fund, Green Deal Pioneer places (GDPP) fund, and ‘Cheaper Energy Together’:

Collective Switching Fund (DECC, 2012).

Barndey Metropolitan Borough Courcil (BMBC) (alocal authority in the north of
England) brought together a partnership of organisations in late 2012to bid for fundng
through the Department for Energy and Climate Change’s (DECC) Local Authority Fund.
Specificdly the consortium sought to receive fundng from the GDPP fund which suppated
“ambitious approadhesto kick starting Green Ded activity in boththe domestic and non-
domestic sectors” (DECC, 2012a, p2). BMBC built a consortium that included: alocd
regeneration company as instal ation partners, a community organisation, and a university as
monitoring and evaluation partners. BMBC was ultimately successful in seauring funding

with a programme focussng on threemain components:

1. Promotionof the Green Ded and encouraging consumer uptake

2. Delivery of demonrstrator homes and installation of Green Deds

3. Monitoring and Evaluation
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The scheme aimed to deliver 250 Green Ded assessments, with 75 households signing
upto aGreen Ded padage of interventions as well as five demonstrator homes install ed
with a padkage of interventions. Refleding the poor conversion from assessments lodged to
“live plans™ nationally, despite 96 enquiries to the scheme, no households in Barnsley agreed
to a Green Deal assessment or the install ation of a Green Ded package. Against this
background, this paper reports on the experiences, development oppatunities and practical
outcomes from the programme in Barnsgley as part of the GDPP Fund The scheme provided a
goodtest bed for the Green Deal and delivered many points of learning, developing insights

that can contribute to enhancing future energy efficient retrofitting schemes.

2 Literature Review

2.1 Energy efficiency in the English housing stock

The English housing stock is relatively old in comparison with many other European
counties with 41% of housing built before 1945(Maliene and Malys, 2009. It isonly since
1965that thermal considerations were included in building regulations for howsing in the UK,
yet 56.4% of English homes were built prior to the introduction of these regulations (DCLG,
2014, andinsulation was only required within the building fabric from 1974 (Boardman,
1991). A focus on damp reduction, space and air movement up until 1974 rather than warmth
has had a significant impact upon the current English housing stock which can be seen as
“one of the oldest and least efficient housing stocks in Europe” (Boardman et al., 2005 p.

39).

Central heating wasinstalled in only 16% of UK homesin 1964 but had risen to 88% of
homes by 1996 (Rudge, 2012. Thisincrease in the prevalence of central heating and a
climate driven prolonged heating period from October to April (Hulme, Beaumontand

Summers, 2013 has led to energy consumptionfrom space heating rising from 57% of total
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energy consumpion in 1970 to 65% in 2013 while total domestic energy consumption has
also risen from 36.9 million tonres of oil equivalent (mtoe) in 1970to 43.8 mtoe in 2013
(DECCC, 20149. With the right building regulations and design policies, it is possible to
reduce the length and intensity of this heating period and therefore reduce energy
consumpion and carbonemission outputs. There is scope to retrofit existing housing stock to
make deep cutsin CO, emissions but thisis notatrivial task. Solutions for reducing CO,
emissions from the housing stock must accountfor the variety in age, size, quality,
compasition, function, and social value of the physicd buildings, as well as the diff erent

needs, expectations, and budgets of home owners and occupiers (Dowson et a., 2012).

Domestic fuel consumpion is strongly related to the sizeand compasition of the
household, aswell as the type and structure of the property itself (Baker and Rylatt, 2008;
Gough, 2013. Whilst the UK appeas to be performing strongly in meeting its carbon
reduction and GHG targets overall, trends in domestic energy consumptionand GHG
emissions have been erratic since 20M. Although consumpionis below the pegk
consumpion levels of 2004andis now broadly on a downward trend, there has been an
overdl increase in domestic energy consumpion over the period 1970to 20120f 16%, as
well asanincreasein levels of fuel poverty (Pamer and Cooper, 2014;Guertler, 2012. This
is despite energy consumption in individual homes falling since 1970, which has been
cancelled out by demographic and social trends towards |lower household occupancy rates

and a greater absolute number of houses.

If the UK isto continue to med its legally binding targets, energy efficient retrofit of the
housing stock will be essential. Improving thermal standards of new housing aloneis
insufficient with roughly 85% of the current housing stock projected to still exist in 2050

(Palmer et al, 2006). Failure to adequately insulate and upgrade the thermal quality of the UK



O©Coo~NOOUhWNE

OO0V OITUUAARADDMDMDIMDIMDIMIAEBRNDWWWWWWWWWWNRNNNNNNNNNRRRPERPRERPRERRE
GORWONPFPOOO~NOUDRWNRPRPOOO~NOUTRARWNPFPOOO~NOUORAWNPFPOOO~NOORARWNRFRPROOONOOUIAWNEO

housing stock could present a major stumbling block in meeting the 2020and 2050targets.
Pertinent to policy implementationis the fad that energy efficiency measures can be
introduced as a measure to reduce energy consumption within the home (and therefore carbon
emissions), to save money, or to improve the thermal comfort of the home (Blackhurst et al.,
2017). These types of policy therefore can be used as a methodto reduce levels of fuel

poverty' aswell as Greenhouse Gas emissons,

Since 2004the numler of households living in fuel poverty hasincreased asrisesin
energy prices have outstripped growth in income and household energy efficiency levels
(Seyfang, 2010;Guertler, 2012;Petrova et a., 2013. The implications of poor quality
houwsing are asignificant contributar to fuel poverty and are strongly linked with increesed
public health issues including the prevalence of asthmaamongst children, respiratory iliness,
and mental health issues (Liddell and Morris, 2010). Housing can be seen as a critical part of
healthy communties, bothin terms of physical hedth andin terms of the psychological and
social attitudes towards particular aress (Maliene and Malays, 2009;Brownet a., 2014). In
addition, large scale energy efficiency retrofitting schemes can, if successful have the
potential to help develop the local econamy with jobs, education, new product oppatunities
and reduction in local energy consumption (Genovese et al., 2013;Kill ip, 2013). Therefore
there is much environmental, economic, and social justification for improving the UK’s

housing stock (Shove, 2010; Rosenow, 2012;Gouwgh, 2013.

A well designed policy with strong community engagement can aid Locd Authoritiesin
providing the types of interventions that are the most appropriate for their residents in order

to reduce fuel poverty and household energy demand. To date community engagement is

! Fuel poverty is aphenomenon where households are unable to afford the energy costs required to heattheir
homes to suitable internal temperatures. Thisis usually defined as spending 10% of household income on
energy costs. The 2011 Hills Review redefined this so that househodlds arein fuel poverty if their fuel billsare
above the national median and their remaining income is below the official poverty line (DECC, 2013).
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lacking in the policy arena. Scott et a. (2014 found fromasurvey of 279households
receiving energy efficiency measures as part of a “‘whole community’ scheme the majority of
residents beli eved that the physicd changes being made to their homes would lead to
significant savings on their energy bills and that residents experienced benefits relating to
improved appearances of their neighbourhoods and increased sense of pridein their local
communities. Haines and Mitchell (2014 identified from a study of 33 households living in
solid wall propertiesin the East Midlands region that, despite the variation in motivation and
engagement towards energy efficiency schemes, there is the potential for energy efficiency
schemes to be used as a methodto improve household value, improve internal comfort,
improve socia standing, and as a mechanism to climb the property ladder. These studies
demorstrate the justificaions for implementing energy efficiency measures in the home from
apolicy perspective butthese reasons are not necessarily shared by thase recaving these

measures.

2.2 A changing policy landscape

Following the 2010Genera Eledion, a Conservative party-led coalition was formed with
the Liberal Democrats. The new Prime Minister, David Cameron, annownced that he wanted
the new Government to be ‘the Greenest Government ever’ (Randerson, 2010). Two new
schemes were quickly annourced, the Green Deal, and the Energy Company Obligation
(ECO), designed to improve residentia energy efficiency, replacing the schemes that had
previously been in operation, Warm Front, CERT, and CESP (seeMallaburn and Eyre (2014)

for acomprehensive discussion of previous UK energy efficiency policies).

The Energy Act 2011(Energy Act, 2011) made provisions for the Government’s Green
Ded proposal, to provide a market framework to improve the energy efficiency and reduce

the CO, emissions from the UK’s home and businesses (Guertler, 2012). The Green Ded



O©Coo~NOOUhWNE

OO0V OITUUAARADDMDMDIMDIMDIMIAEBRNDWWWWWWWWWWNRNNNNNNNNNRRRPERPRERPRERRE
GORWONPFPOOO~NOUDRWNRPRPOOO~NOUTRARWNPFPOOO~NOUORAWNPFPOOO~NOORARWNRFRPROOONOOUIAWNEO

was intended to provide energy efficiency measures that would feed into the wider targets
enshrined in the UK’s Climate Change Act 2008 (Climate Change Act, 2008). The scheme
was designed to incentivise households to improve the energy efficiency of their homes at
zero upfront cost, provided that installed measures met the ‘golden rule’, whereby the
expected financial savings from reduced energy bill's, must be equal to or greater than the
upfront costs attached to the energy bill asaloan for repayment of measure installation, over
aperiod upto 25 yeas. These loans are added to the electricity bills attached to the property

(DECC, 2011D).

The final impact assessment of the Green Deal (DECC 2011a) annourced that the Green

Ded and ECO schemes would suppat three Government objectives:

» Reduction of GHG emissons

* Addressthedrivers of fuel poverty

* Maintain the security of the UK’s energy supply

However there were many objections to Green Ded. Experts did not expect it to aid
reductions in fuel poverty, particularly in households that are ‘under-consuming’ energy
(Guertler, 2012), and instead may increase fuel poverty (Hills, 2012. Similarly, the
associated Energy Companies Obligation (ECO) intended to provide further suppat for low
income households and the fuel poor (DECC, 20123), has been seen as aregressve policy, as
the costs of deliv ering the schemes are passed diredly to consumers, which accountfor a

larger proportion of income for thase aready onlow incomes (Gough, 2013).

The analysis of the uptake of conventional energy efficiency measures by Shorrock et al.
(2005 highlights that certain retrofitting measures have more scope for install ation than

others arising from economic and technical feasibili ties. Uptake in solid wall insulation
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measures seem unlikely to reach saturation over the next few decades due to slow adoption
and high capital costs, which must be reduced to around£2500(for the whole house) for the
procedure to become cost effective. It is unclea that the mechanisms for funding in the Green
Ded will overcome this capital barrier due to the lack of subsidies and areliance on creating

private markets (Dowson et a., 2012).

After disappoirting initial Green Deal uptake, the UK Government was compell ed to
introduce further ‘nudge’ mechanisms such as council tax holidays and voucher schemes
(Hobson, 2013. Nudge approaches seek to “alter people’s behaviour in a predictable way
without forbidding any options or significantly changing their economic incentives” (Thaler
and Sunstein, 2008 p.6). To further promote uptake, the Green Ded Home Improvement
Fund (GDHIF) was launched in June 2014 The scheme offered up to £7600cash back to
householders installing approved measures from the Green Ded (DECC, 20140). Limited
funds were made avail able in different time-limited funding waves. At alocal level, schemes
were in operation that took advantage of the key drivers of behavioural change of occupiers
to encourage uptake of energy efficiency measures, going beyondfinancial incentives. These
incentives were based on changing individual values and attitudes to drive behaviour and
choices (Brown et a., 2014). These types of schemes are what Shove (2010) terms as ‘I will
if you will schemes’, whereby values and behaviour are shaped by influencing individual

behaviour aswell as financial incentives.

2.3 Local housing characteristicsin Barndey

This study focussed on Barnsley Metropolitan Borough Courcil (BMBC) in the South
Yorkshire areaof England. Barnsley has a popuktion of 231,221, according to 2011 census
statistics. The Barnsdey MBC Home Energy Efficiency Strategy 2011-2015 provides a

sucdnct analysis of the current housing situation within the region (BMBC, 2011). From both

10
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afuel poverty and general energy efficiency perspedive there was a potential for alarge
market for Green Ded and ECO supported interventions within Barnsley. The compasition of
the housing stock within the Borough pases a particular challenge for insulating, primarily
due to the large number of solid wall properties. Many courcil-owned properties had been
improved through the Decent Homes scheme; therefore the average SAP? score for a
Barndey courcil owned property by the end of 2010/11was 72, which is 27 points higher
than asolid wall privately owned property in the Borough. Within Barnsley there are
estimated to be around23,000 homes built before 1919and the vast majority of these were
constructed with solid wall houses. This type of housing represents around28% of private
sedor homes with an average SAP score of 45. To date, despite the council investing heavily
in private sector homes, the average SAP rating in private sector homesin Barnsley isa
meagre 57, below the target of 65 or above, which is seen as a proxy for the household being

free fromfuel poverty.

Acoording to the Fuel Poverty statistics for 2012 Barnsley had 102,956 homes in the
Local Authority areg of which 16,724 were deemed to be living in fuel poverty based onthe
traditional 10% measure, representing roughly 16.2% of the local authority’s homes (DECC,
2014%). Thefigureislower than the regional average for Yorkshire and the Humber of 17.4%
but higher than the national average of 14% (DECC. 2014). Two lower super outputareas
(LSOAs) arourd central Barnsley, have significantly higher levels of fuel poverty, and

therefore were the focus for the GDPP.

* SAP is the Standard Assessment Procedure based on estimates of annual energy consumption for the
provision of space heating, domestic hot water, lighting and ventilation. It assesses how much energy a
dwelling will consume, when delivering a defined level of comfort and service provision. The assessment is
based on standardised assumptions for occupancy and behaviour and enables a like-for-like comparison of
dwelling performance (UK Government, 2015).

11
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3 Methods

Two distinct modes of enquiry were designed in order to respondto aims one and two of
the scheme. A residential survey was designed in consultation with deliv ery partners that
examined multiple aspects of the Green Ded and surrounding home improvement/energy
efficiency attitudes to assess the effediveness of Green Ded promoion and examine how to
encourage further consumer uptake (aim one). In respondng to am two, the delivery of
demorstrator homes and installation of Green Deal's, semi-structured interviews with
demorstrator home residents were held prior to the install ation of Green deal packagesin the

property and one morth after completion of building work.

3.1 Resident survey

The intention of the survey wasto build an understanding of the levels of awareness of
the Green Ded, energy efficiency attitudes more generally and home improvement intentions
from abroad cross-section of Barnsley residents. This data was intended to provide amore
expansive backgroundto the Green Deal barriers and oppatunitiesin the locality,
compementing the more detail ed yet narrower range of evidence that would be collected

from the interviews with residents of the five demonstrator homes.

Questions for the survey were informed by DECC commissioned Green Deal reseach
competed prior to the launch of the Green Deal (DECC, 2011c, 2012h), along with padlicy,
third sedor papers, and academic literature (c.f. Jenkins, 2010; Dowson et al. 2012). Utilising
this existing evidence base allowed the project to build uponthe extant research in the field
and to develop an understanding of the redities of Green Deal implementation following the

launch of the scheme.

The survey was designed to take around ten minutes to complete and consisted of 12

guestions (seetable 1) plus demographic profiling information. In order to maximise

12
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resporse, the survey was deliv ered aaoss multiple platforms utilising digital (on-line) and
traditional paper copies of the survey. The survey was publicised on-line on the courcil web-
site and residents’ forums, via social-media, at official courcil resident support events,
through email distribution li sts, and through Green Deal Pionee Places roadshows run by the

project team in libraries throughoutthe Borough.

Tablel1 here

Limited resporse questions were designed to facili tate ease of response with open ended
‘other categories provided for relevant questions. Question one offered six potentia
descriptions of the Green Deal scheme, the option to declare the respondent was not aware of
the scheme and an open response ‘other’ category and sought to understand scheme
awareness as well as perceptions of the scheme’s intent from energy efficiency improvement
or fuel poverty reduction to a home improvement loan. Respondents were free to choose al
optiors they felt relevant with all options plausible descriptions of one or more aspect of the
scheme. A similar format was followed for question two, how information on the Green Ded
had been receved, and three where a nonexhaustive list of nine broad energy efficiency
interventions was presented to responcents, all of which were avail able under the Green Deal.
They represented the most common energy saving interventions that were being highlighted

by Government produced Green Deal supporting ledlets at the time of going to print.

In order to understand residents’ perception of the Green deal, questions four and five
presented lists of passble benefits or concerns raised in the pre-launch market research
(DECC 2011c, 20121. Respondents were asked to rate how important each one was to them,
onafive pointLikert scde from“not important at all” to “very important”. The sedion
concluded with three questions examining financial aspects of the scheme, with respondents

asked to highlight asingle choice from alimited range of potential resporses.

13
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Sedion B of the survey focussed more generally on househadd improvement intentions
and sought to examine residents’ household energy efficiency improvement intentions and
how they would choase to finance and compl ete any improvements. Furthermore, the survey
asked where householders would seek advice on undertaking home improvements fromin
order to understand the locations and individual s that would be best placed to help promoe

the Green Ded scheme.

3.2 Preand Post building work I nterviews

In order to develop a detail ed understanding of the Green Deal process from assessment
to installation, five demorstrator homes were recruited by the communty organisation and
local regeneration company projed partners. Demonstrator homes received an occupancy
assessment (OA) and recommendations as per stage one and two of the Green Deal customer
journey (DECC, 2010, with the OA completed by an accredited assessor employed by the
local regeneration company. They were free to select which of the recommended
interventions they wished to receive. These were installed free of charge to the residents’ by
the local regeneration company funded by the scheme, and as such no Green Deal finance

package was arranged with the households.

The demorstrator homes were spread across the target wards of the GDPP projed and
offered anumter of different types of construction including traditional solid wall terraces,
semi-detached solid walled homes and more recently constructed and subsequently extended
cavity wall homes. A brief summeary of the demonstrator homes and their basic characteristics

islisted in table 2.

Insert Table2 here

In August 2013 prior to the commencement of building work, in-depth interviews were

held with the residents of the five projed demonrstrator homes. In order to alow interviewees
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the oppatunity to develop ideas and expand upontopics raised by the interviewer, and for the
interviewer to ‘probe’ interviewees’ responses, a semi-structured approach was adoped

(King 2004; Denscombe, 2007). The interview explored four main topics:

1. Aboutthe home- likeg/dislik es, energy efficiency and energy bills

2. Being ademonrstrator home — Why? How were they recruited? Experiences so

far.

3. Theinstalation process — Have they felt informed? Do they foresee any impacts

ontheir daily lives?

4. Expectations/ outcomes— What do they think / hope will result from the work.

To supplement the interview data, avideo-tour of the home was undertaken with the
residents providing an audio description of the home, what they lik ed, what their frustrations

were and any changes they had aready made to them

Following the installation of ead household’s Green Ded interventions, reseachers
returned to complete post intervention interviews in October 2013 This meant that
households had lived with their improved home for around one monthprior to the second
interview. Again, avideo tour of the home was completed in order to capture the changes to

the home. This was followed up with another semi-structured interview exploring:

1. Installation process — Evaluation of the professionalism of tradespeople. Were
instructions given for new equipment? Were the participants kept informed

throughout?

2. Effedsand Outcomes— Did work meé expectations? Ease of use for any new

technology? Did the participants make any changes to way they use the home?

15
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What were the householder perceptions of effeds on household bills? Did the
interventions cause the responcdents to make any more energy efficiency changes

to the home?

3. Ovedl Process — What difference did the interventions make to the home/life of
the participants? Would the participants have paid for this through a “Green

Deal’? Would the participants recommend it to others?

The audio recordings of bothpre and post intervention interviews were transcribed
verbatim and thematically analysed in NVivo utilising an inductive coding approacd,
informed by the interview question schedule. This was used to identify commordlities and
diff erences between the demorstrator homes residents’ experiences, motivations,
expectations and outcomes, adding strong contextual data to suppat or contrast the analysis

of the broad residential survey.

4 Resultsand Discussion

4.1 Resident Survey

In total 165surveys were competed by residents from across the local authority. Dueto
the multi-modal distribution methodit was nat possible to calculate the overall resporse rate.
51% of respordents were male and 49% female with 95.3% of responcents classifying
themselves as white, 2.7% of mixed white and black badgrounds and 2% who preferred not
to dedare. Further monitaring statistics are provided in table 3. The modal wage was £20000
- £39000, broadly encompassing the average UK wage of £27,200(ONS, 2014) however
only 39% of respondents identified themselves asin full time employment, compared to a
UK employment rate of 71.7% in October 2013(ONS, 2013. The findings of the survey
should therefore only be seen as indicaive rather than statistically representative of the

general popuktion. However the survey provides anumler of insights regarding residents’
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perception of the Green Deal that could be useful for improving future iterations of the

programme.

Table3Here

4.1.1 Green Deal Knowledge

FigurelHere

The survey asked responcents what they knew abou the Green Deal without having
provided them with any explanation of the scheme. As can be seen in figure 1, the maost

IB’

common answer “I haven’t heard about the Green Deal” demonstrated a distinct lack of
general awareness. Pearson’s correlations were calculated to compare responses with
profiling characteristics includingage (r(150) = -.025 p>.05), ethnicity (r(149)= .002,
p>.05),employment status ((144)= -.156, p>.05), household income (r(142)= .006, p>.05),
tenure (r(148)= -.115, p>.05) and accommaodition type (r(151)= -.087, p>.05). No
significant results were returned, suggesting that awarenessof the Green Deal was notrelated
to any demographic profiling characteristics and as such work should be undertaken to raise
awareness of the scheme generaly rather than within any spedfic sub-section of the
community. A similar result was experienced when residents were asked how they had

received information about the Green Deal. As figure 2 demorstrates, the modal resporse

was “l was not previously aware of the Green Ded scheme”, selected by 36% of respordents.

Figure2 Here

Internet sources (25%) and radio (16%) were the mast common source of information on
the Green Deal, butthere were only a small number of responcdents citing newspapers (local
[8%)] or national [5%]) as a sourceof information. Therelatively poa response to

newspapers as a source of Green Ded information was unexpected as the press has been one

17



O©Coo~NOOUhWNE

OO0V OITUUAARADDMDMDIMDIMDIMIAEBRNDWWWWWWWWWWNRNNNNNNNNNRRRPERPRERPRERRE
GORWONPFPOOO~NOUDRWNRPRPOOO~NOUTRARWNPFPOOO~NOUORAWNPFPOOO~NOORARWNRFRPROOONOOUIAWNEO

of the few sourcesto present information and commentary on the Green Deal scheme, and the

local newspaper (the Barnsley chronicle) ran an advertising campaign promoting the scheme.

A similar degree of confusion surrounced awareness of the types of improvementsto the
home that could be supported by the Green Deal. When asked which of these interventions
were available under the Green Deal, the most common response (over 25%) was “I don’t
know”. Only 14 respondents correctly identified all nine forms of improvements available.
Given the generd lack of awareness of the Green Deal recorded, this survey suggests that
more must be dore to increase consumer knowledge of the scheme, and what energy

efficiency improvements are available to be installed.

4.1.2 Green Deal in Operation: Perceptions of Benefits and Concerns
The results of the questions regarding perceptions of the potential benefits of Green Ded

are presented in figure 3.

Figure3 Here

Generdly, responcents foundall potential benefits to be important or very important to
them, with only small numkers finding aspects of the potential benefits relatively
unimpatant. Indirect benefits (such as improving community environment) were seen as less
important to responcents than personal benefits (such asimproved household warmth) whilst
there was a spread of resporses to the suggestion that the Green Deal could increase the value
of the home. Whilst retrospectively indirect benefits (such as neighbouhood enhancement)
have been valued in other energy efficiency schemes (Scott et a., 2014 their vaue as a

scheme promotion tool is not suppated by our findings.

Aswith percaved benefits of the Green Ded, respondents were asked to rate the

importance of ten patential concerns with the Green Deal. Again, responcents predomnantly
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rated the potential concerns asimportant or very impartant (seefigure 4), with a neutral
resporse the next mast commonanswer. Given the spread of resporses and the use of afive
point Likert scde, the results can be seen to be reliable, offering a central anchor of opinion
(Alwin and Krosnick, 1991). Much of the national commentary on the Green Deal saw the
need to pass a credit ched to access the Green Ded loan as a major barrier to the Green Deal
supporting those in the greatest need. 27% of respondents had a self-declared annual income
less than £20,000which would reduce their lik elihood of qualifying for Green Ded funding.
Despite such alarge number of lower income households responding to the survey, there was
alower leve of concern expressed aboutpassing a credit chedk than may have been

intuitively expected.

Figure4 Here

4.1.3 Paying for an energy assessment

The Green Ded involves an initial Green Dea Advice Report (GDAR). Most commoriy,
the cost of this assessment is passed on to the consumer, although some companies now offer
the service for freeas long as the householder then utili ses the services for provision and
installation of the recommended interventions. Survey respondents were asked about their
will ingness to pay for a GDAR with seven payment levels available to choose from, between
nothing and £150+. Although 27.9% of respordents were unwilling to pay anything for their
GDAR, the mast commonresporse was awill ingness to pay less than £50, taking 29.7% of
the resporses (seefigure 5). Very few responcents were willing to pay over £100(5.4% of
responcents), suggesting that the current average GDAR cost of £120is a significant barrier
to Green Dedl uptake. These results suggest that the decisionto include arebate of up to £100
towards GDAR costs as part of the GDHIF (DECC, 20140 since the completion of the

GDPP programme, is likely to enable a significant increase in interest around the Green Deal.
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Figure5Here

Another sourceof early criticism of the Green Ded was the interest rate associated with
the Green Deal loan. The Government argued that the average interest rate would be the best
high street interest rate (Hough and White, 2014 for an unsecured personal loan. The fina
rate set was 6.96% (which is actualy between eight and ten% when administrative costs are
included) and can be beaen by many home owners, who can access low interest loans
through their mortgage provider (Hough and White, 2014). For households from lower
income badkgrounds, the interest rate is perceived to be a significant deterrent to Green Deal
uptake (Briggs, 2014) amongst potentially some of the households that could benefit the most
from energy retrofit. Responcdents were asked what the highest interest rate they would be
willing to agreeto for a Green Deal loan; between one and ten percent, presented in one

percent increments, the results can be seen in figure 6.

Figure6 Here

The highest interest rate any respondent was willing to pay for a Green Ded loan was
6.9%, whilst the most populr answer was an interest freeloan. A number of respondents
were notsure what level of interest they would be happy to accept, though the reasons for this
were notinvestigated. Interestingly, the second most commoninterest rate for a Green Deal
loan resporse was an interest rate between 3.0% and 3.9% percent. This suggests that whilst
the current interest rate is too high to entice most consumers to utilise the Green Deal
payment mechanism, if providers or the government could reduce the interest rate offered to
the levels off ered by some high street banks to mortgage holders (Hough and White, 2014,

thereisapotential for increased uptake of the Green Deal scheme.

A number of questions explored the respondents’ intention to make home improvements

over the forthcoming yea, where they would search for information related to these works,
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who would undertake the work and how it would be financed. When asked how they would
prefer to fundahome improvement designed to increase warmth, almost half (49.3%) stated
they would prefer to pay through an extra charge ontheir electricity bill (seefigure 7). This
suggests that development of this mechanism may provide a platform with which to

encourage and fadlitate investment in domestic energy efficiency improvement.

Figure7 here

Approximately a quarter of respondents stated an intention to undertake home
improvements to improve the warmth of their home over the next 12 months, whilst 56%
stated they had nointention. 19% did not know whether they would undertake improvements.
If these results were representative of Barnsley’s population, they would imply around 24,000
homes intended to undertake home improvements to increase warmth or energy efficiency
over the following year. Clearly there is an appetite to improve household warmth which
shows potential for Green Deal or similar mechanisms to succeed. By tackling the barriers
discussed abowve, the Green Dea could seea significant increase in uptake compared to
current levels and gain the required momentum to achieve the UK Government’s stated aims

regarding reducing domestic energy consumption and fuel poverty levels.

4.2 Preand Post Green Deal Demonstrator Home Interviews
4.2.1 Being a Demonstrator Home
All five of the demonstrator homes had alower than typical energy cost according to the
occupancy assessments undertaken as part of the programme of work. Thisis partly due to
the participants heating their homes for far fewer hours per day than the average typical for
that type of household aacording to the occupancy assessment. For the demonstration of the
GDPP, partners were concerned that this would reduce the potential impact of any savings

that were made due to the interventions. When the demonstrator home residents were
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interviewed, discrepancies were found between the amount of heating declared on the
occupancy assessments and the time period of heding given by the occupants. For example,

residents of demorstrator home three stated that:

“If you're talking winter months it would be on about two to two and a half hoursin the

morning. Winter months from about half past threetill ten, aboutsix and a half hours.”

In contrast the occupancy assessment for this demonstrator home suggested their heding
was ononly 15 minutes per day, a notably diff erent anountof heating to that dedared by the
occupants. As aresult the partners’ fears of not being able to demonstrate the benefits of the
Green Dedl interventions were allayed as actual heating use prior to the installation of
interventions was greder than that calculated in the occupancy assessment, so the
interventions were lik ey to bring tangible benefits to the occupants. Neverthelessthe Green
Ded occupancy assessment helps occupants decide whether they feel willing to takeona
Green Dedl, and inaccuracy in the data provided may lead households to unfairly under or

overestimate the potential benefit of installing different energy interventions.

Demonstrator home occupants were generally very energy aware, and had agoodidea
what aspeds of their home were inefficient. A commonsource of frustration anorngst al the
solid wall ed properties was their inefficiency and the cost to householders in terms of heating

bills. For example, an occupant of demonrstrator home one said:

“In winter time, with having the cellar and all that, and having gable end house, and having
no cavity wall insulationin it, the hea just goes straight throughit. So, no matter what, how
long you have the heating on for, you can turn the rad valve up to number five, up to full; that

wall will still be cold”

Whilst demonstrator home occupants were aware of their energy usage and costs, they

were not major adopeers of basic energy saving interventions. The use of energy saving light
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bulbs was limited to afew roonms if any, often citing isues to do with light levels. Some
chose to turn electrical devices off at the wall when not in use, though this was not the case
with al homes. Demonrstrator home two was owned by occupants who had benefited
significantly from a number of schemes aimed to suppat older households. Through these
earlier schemes they had received |oft insulation and had received a new boiler anumber of
yeas ago, bothof which they felt had made a noticeable difference to their home. Residents
of demorstrator home four had introduced a partition wall in to their lounge, sacrificing
overal spacein an attempt to increase warmth. Whilst this had made some impact the home
was still generally very cold and expensive to heat. They had gone further by installing
insulation in the loft space at their own cost, but this was the most that any demonrstrator
home occupants had undertaken at their own expense. Generally, interventions such as these
were seen as expensive and beyondthe reach of the householders taking part. The consensus
from the occupants of the demorstrator homes was a recognition of the potential benefits of
the interventions but aladk of willing or ability to fundthis work themselves, hence their

interest in the scheme.

4.2.2 Work completed on Demonstrator Homes

Table4 Here

Not al occupants of the demorstrator homes agreed to the entire padkage of
recommended interventions or were able to receive certain interventions due to space
restrictions. The final interventions installed are summarised in table 4. Resdents of
demorstrator home three ultimately dedded to turn downaboiler replacement as they felt
their current boiler was goodenough. In this property, due to access pacetheir side wall

could not be insulated and the resident chose not to accept internal insulation to the frontwall

23



O©Coo~NOOUhWNE

OO0V OITUUAARADDMDMDIMDIMDIMIAEBRNDWWWWWWWWWWNRNNNNNNNNNRRRPERPRERPRERRE
GORWONPFPOOO~NOUDRWNRPRPOOO~NOUTRARWNPFPOOO~NOUORAWNPFPOOO~NOORARWNRFRPROOONOOUIAWNEO

dueto thereductionin interna space. The occupants of demonstrator home four also rejected

internal solid wall insulation to their property due to space reduction implications.

A key learning point for the project is the importance of individual choice and designing
interventions that work with the householder’s existing practices in the home (Judson and
Maller, 2014;Showe, 2010). This could prevent rejedion of potentially beneficial measures
such as externa wall insulation and internal wall insulation, which will have implications for
the look and/ar size of a property. Although householders stated a desire to reduce their bil s,
ultimately pride in their homes space and look could provide enough of a deterrent to prevent

the most eff ective interventions from being installed.

4.2.3 Theinstallation process and post-intervention benefits

Demonstrator homes were generally very pleased with the process of being involved in
the project. Overdl all households were very pleased with the work of the firm carrying out
the interventions and were particularly complimentary of the Residents Liaison Officer
(RLO) who kept them informed and updated throughoutthe project. Demonstrator home
occupants that werein full time employment felt that it was sometimes frustrating to have to
organise someone to be at home, or take time off work themselves at the last minute, in order
to unlock their home. This practicd aspect of installing energy efficiency measures, the
“customer journey”, could be improved in future delivery in order to allow residentsto plan
their time in advance to help ensure smoothprojed delivery. A resident of demonrstrator
home one summed up the balance between the inconvenience of the work and the ultimate

benefits:;

“If something's inconvenience like, you put up with it. ‘Cos at the end of the day if it's better
for you...And you're saving, then a little bit of inconvenience, it's nought. It's nothing, you

just put up with it... So put up with, so we can sit here in December with our t-shirt on!”
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This resporse aso demonstrates further evidence of the well documented reboundeffect
(Jenkins, 2010; Blackhurst et al., 2011; Druckman et al., 2011), whereby a propation of the
money saved fromincreased energy efficiency is utilised to increase the consumptionof
energy in the home such that the expeded level of bill reductionis notrealised. In other
studies this has been shownto be around30% (Milne and Boardman, 2000; Druckman et al.
2011). Itisimportant for this eff ect to be considered in the design of GHG reduction
schemes in order to maximise potential GHG reduction, whilst balancing the benefit of the

“takeback” (Milne and Boardman, 2000) in increased warmth to the householder.

The return visit following the installation of the interventions was only aroundone month
following the completion of the intervention work due to the timescale for projed delivery, in
October 2013 As such residents were not able to assess the impaad of the interventions on
their energy bills andinstead their subjective perception of the potential impact was explored.
Other than demonrstrator home three which could not have the major insulation work
competed, al demonrstrator homes agreed that their homes felt much warmer, would be
much warmer in the forthcoming winter and expected their bills to be lower. Demorstrator
home four and five who had bothreceived anew boiler aswell as insulation were particularly
happy that they now had instant hotwater andin demorstrator home four’s case, a boiler that
had been classified as dangerous and immediately removed by engineeas, had been safely

removed before anything serious had happened.

Due to the project specification and funding, post-intervention SAP assessment of the
demorstrator homes were not completed and thus it is difficult to precisely quantify the
impact of the Green Ded interventions provided. This work would benefit fromafollow up
study cal culating the revised SAP score for the homes as well as analysis of household

energy bills to quantify efficiency improvements and reboundeffects.
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Whilst the demorstrator homes did not pay for any of the work dore to their homes,
when asked if they would have had the work done as a Green Deal, four out of five homes
said they would. Such was their pride in the work that had been done, residents of
demonrstrator homes one, two, four and five had shown off the work dore to friends and
colleagues and had become “ambassadors” for the Green Ded. The demonstrator home
experience provided the programme with homes that had received major energy efficiency
benefits as adired result of the scheme. Not only had energy efficiency been improved, but
so had useable space in the home, whilst in anumber of cases reducing damp and increasing
resident happiness The demorstrator homes can be seen as a major successfor the project in
the short term, and hopefully the long term. All households provide a strong example as to
how the interventions available in the Green Ded can offer improvement in quality of life
and home energy efficiency. It isimportant in the future that these benefits are tracked to
understand and quantify their benefitsin terms of bill reduction and resident emotional and

physical health to help demorstrate the long term potential benefits of such schemes.

5 Conclusionsand Policy Implications

The Green Deal attempts to use a system of financial incentives to overcome economic
barriersin order to solve technicd problems (Dowson et al, 2012, aswell asto attempt to
overcome the inertia of householders through the use of nudge approaches (Thaer and

Sustein, 2008 towards engaging with energy efficiency schemes.

The resident survey undertaken by this project confirms that the financing mechanism
appears to dissuade the public from taking out measures at the scale required to enable the
scheme to be a success, often due to the high interest rate attached to the scheme and the cost
of the GDAR, athough the principle of paying for energy efficiency improvements through

the eledricity bill waswidely suppated. Theway in which the Green Deal isfinanced is
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unlikely to be of benefit to vulnerable households, and therefore locd authorities may find
that they have to consider bringing some capital resources of their own to the table, to
supplement ECO fundingif the scheme is going to assist in a significant manner in the fight
against fuel poverty. With loca autharity expenditure needing to fall by 21 per centin cash
terms by 2020and an associated 43 per cent drop in funding for nonsocia care and waste
services (LGA, 2014, the potential for loca autharities to undertake such discretionary

spending isincredibly limited.

Although the Green Deal has been adifficult proposition to market and encourage
uptake, thereis adesire to reduce bill s and increase home energy efficiency amongst home
owners. Developing amore attradive financial offering and significantly increasing
awareness of the scheme amongst the community at alocd, regiona and national level could
provide enough suppat to create a thriving energy intervention scheme that develops enough
momentumto sustain itself and achieve ambitious Government objectives relating to
improving domestic energy efficiency and reducing energy consumpion levels. However, the
experiences of the Green Deal Pionea Places Scheme in Barnsley highlight a problem with
the levels of awareness of the scheme; indeed mast of the respondents surveyed had not heard
of the scheme and had not received information on the scheme through any of the traditional

media.

To increase engagement and uptake of Green Deal, greder awarenessis required, and
emphesis should be placed uponthe benefits to the home in terms of bill reduction and
increased warmth that will outweigh the initial upfrontinvestment and subsequent loan
payback payments. Despite the ultimate benefits expressed by the demonstrator homes, our
survey suggests that unless the upfront assesgment costs and Green Ded finance interest rates

arereduced, interest in the Green Dedl islikely to remain low. Unless the public feel that they
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are getting value for money from the Green Deal finance package they are unlikely to join the
scheme in the numbers required to generate the level of market demand that Government
aspiresto in itstargets for the programme. Ultimately, saving morey is still seen asa bigger

driver for participation than saving energy (Dowson et al., 2012;Scott et al., 2014).

The Green Ded Pionea Places project has been very useful in gauging the reaeptiveness
of households to energy efficiency measures, and establishing the potential in developing
widespread and wide-reading energy efficiency policies for the residential sector. Over the
five yea period of the current Government, the Green Deal has fail ed to deliver the level of
uptake desired, with interest acknowledged as “disappointing” and with the Labour party
oppdasition promising to scrap the scheme if they were elected in May 2015 (Carrington,
2013. Given this backgroundit isimportant to learn what we can from this project and the
Green Deal more generaly to inform and improve future energy efficiency schemesif the
UK government isto meet the legally binding targets set out in the Climate Change Act

(2008.
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Table 1

Table 1. Resident survey questions and resporse type.

Question

Response type

N

10

11
12

Section A. Awareness of the Green Deal

What do you know about The Green Deal?

How have you received information about the Green Deal?
What types of improvements do you think are covered by
the Green Deal scheme?

How important are the following potential benefits of The
Green Deal?

To what extent are each of the following a concern when
considering The Green Deal

How much would you be willing to pay for an energy
assessment of your home and advice regarding which

measures could deliver the largest energy saving benefits for

you?

If you wanted to reduce your energy bills by making a home
improvement, how would you prefer to pay for it?

If you agreed to a Green Deal loan, what would be the
highest interest rate you would be willing to agree to?

Section B. Home Improvement Intentions

If you were to make improvements to your home, who
would you go to in order to find out any information that
you required?

Do you intend to make any improvements in order to
improve the warmth of your home in the next 12 months?
How do you expect to pay for these improvements?

Who would you choose to complete these improvements?

Multiple response
Multiple response
Multiple response

Single response from 5 point
Likert scale
Single response from 5 point

Likert scale
Single response

Single response

Single response

Multiple response

Single response

Single response
Single response




Table 2

Table 2. Show home charaderistics

Showhome Area Construction House Type Residents  Pre Green Deal
SAP score
1 Central Barnsley Solid wall Terrace 4 33
2 Central Barnsley Solid wall Semi-Detached 2 64
3 Central Barnsley Solid wall Terrace 1 48
4 Central Barnsley Solid wall Terrace 2 61
5 Kexborough Cavity-wall Semi-Detached 2 56




Table 3

Table 3. Resident survey moritoring statistics

Monitoring statistic Number Percentage
Employment Status

Self-employed 12 7%
Full time employed 65 39%
Part time employed 22 13%
Un-employed 13 8%
Economically inactive 0 0%
Retired 26 16%
Prefer not to say 6 4%
Missing 21 13%
Income

Less than £20,000 44 27%
£20,000 - £39,000 59 36%
£40,000 - £59,000 12 7%
£60,000 - £99,000 4 2%
£100,000 and over 0 0%
Prefer not to say 23 14%
Missing 23 14%
Tenure

Own it outright 46 28%
Live here rent free 6 4%
Rent it 26 16%
Part pay rent and part mortgage (shared ownership) 3 2%
Buying it with the help of a mortgage or loan 64 39%
Prefer not to say 3 2%
Missing 17 10%
Accommodation type

Terrace/End terrace house 33 20%
Semi-detached house 44 27%
Bungalow 18 11%
Detached House 49 30%
Flat 6 4%
Bed-sit 1 1%
Missing 14 8%




Table 4

Table 4. Show Homes and the Measures Installed

Show Home Measures Installed

1 Front internal solid wall insulation
Side and rear external solid wall insulation and render
Low energy lighting
Floor insulation
Loft conversion insulation

2 External solid wall insulation and render
Low energy lighting in kitchen
Room thermostat

3 Ground floor, floor insulation
Low energy lighting
Thermostatic Radiator Valves to radiators
External solid wall insulation & render to rear

4 Boiler replacement
TRV's to radiators
Thermostat to hot water cylinder
Floor insulation
Side and rear external solid wall insulation & render
Loft conversion insulation

5 Flat roof insulation to lounge
Boiler replacement
Low energy lighting




Figure 1

What do you know about The Green Deal? (Select all that apply)

Other (please specify)

I haven't heard about The Green Deal
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It's a home improvement loan scheme %
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Figure 2
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Figure 3
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Figure 4
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Figure 6
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Figure 7
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Figure captions
Click here to download Supplementary Material: JEPO-D-15-00007 Figure Captions.docx



Supplementary Interactive Plot Data Figure 1
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 1.csv



Supplementary Interactive Plot Data Figure 2
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 2.csv



Supplementary Interactive Plot Data Figure 3
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 3.csv



Supplementary Interactive Plot Data Figure 4
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 4.csv



Supplementary Interactive Plot Data Figure 5
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 5.csv



Supplementary Interactive Plot Data Figure 6
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 6.csv



Supplementary Interactive Plot Data Figure 7
Click here to download Supplementary Interactive Plot Data (CSV): JEPO-D-15-00007 Interactive plot data for figure 7.csv



